Summary. A specific radioimmunoassay technique was used to measure the concentration of oestradiol at weekly intervals in the blood plasma of seven pullets from 7 weeks of age until they were sexually mature. Large differences in oestradiol concentration were observed between birds. The mean concentration was 94 pg/ml plasma 7 weeks before the first egg was laid. The concentration then began to rise sharply 2 to 3 weeks later to reach a peak of mean value 355 pg/ml 2 to 3 weeks before laying began. The mean concentration when egglaying was established was 138 pg/ml. The high oestradiol levels found before the onset of laying may be essential for the synthesis of yolk protein precursors and for the conservation of calcium as medullary bone in preparation for egg-shell formation. The peak may also be an important part ofthe changes which occur at puberty in the interrelationship between the hypothalamus, the pituitary gland and the ovary.
INTRODUCTION
Considerable changes in the blood composition of immature chickens or adult cockerels occur after oestrogen administration (Lorenz, 1954; Urist, 1959) . The appearance in the plasma of the egg-yolk protein precursors, phosvitin and lipovitellin (Gruber, 1972) , and the increase in the total calcium concen¬ tration are of the most direct relevance to reproduction. In the presence of androgens, oestrogens cause calcium to be deposited and stored as medullary bone (Benoit & Clavert, 1945 ), a soft bone tissue which invades the marrow cavity of long bones (Kyes & Potter, 1934) and which acts as a buffer against large fluctuations in calcium requirements (see Simkiss, 1967) . All of these components as well as others under oestrogenic control, such as plasma proteins and lipids, increase in concentration as hens become sexually mature (Vanstone, Maw & Common, 1955; Mclndoe, 1959; Heald & Badman, 1963; Redshaw & Follett, 1972) . The finding that oestrone reaches a peak level in urine a few days before egg-laying begins (Common, Ainsworth, Hertelendy & Mathur, 1965; Mathur, Anastassiadis & Common, 1966) is in agreement with the view that these changes occur under the influence of endogenous oestrogens.
The hormonal interrelationships between the ovary, the pituitary and the hypothalamus in the hen are still far from clear (Gilbert, 1971) Oestradiol was assayed by the radioimmunoassay procedure described previously (Senior, 1973 (Senior, , 1974 The oestradiol concentrations are expressed in terms of pg/ml. The age at which the first egg was laid is shown in parentheses after each bird number. The arrow represents the approximate occurrence of the onset of laying.
The peripheral plasma concentrations of oestradiol are shown in Table 1 . Text- figure 1 shows the combined results, taking the time at which the first egg was laid as the reference point. Oestradiol levels began to rise sharply 4 to 5 weeks before the first oviposition, reached a peak 2 to 3 weeks beforehand and fell rapidly in the 2 weeks before egg-laying began. The (Text-fig. 1 ). For example, the maximum concentration of oestradiol in Bird M7 was almost 1 ng/ml whereas that in Bird M4 was only 160 pg/ml. There was also a difference in the pattern of levels with age between birds, although they all showed the highest levels just before commencing to lay. Four birds (Ml, M5, M6 and M7) showed a single distinct peak whereas the other three had subsidiary peaks or a prolonged peak. The mean peak level (355 pg/ml) was significantly higher than the level 7 weeks before the onset of laying (94 pg/ml, P<0-02) and also than the level found subsequently during the laying period (138 pg/ml, <0 5). Weeks before (-) (Heald & Badman, 1963) and phospholipoproteins (Mclndoe, 1959; Heald & Badman, 1963 ) reaches a peak a few days before the onset of laying. These constituents probably, therefore, reach their maximum concentration some time after the oestradiol peak observed in this investigation. Redshaw & Follett (1972) , however, found that the yolk-protein precursor, lipovitellin, whose synthesis by the liver is specifically oestrogen-dependent (Gruber, 1972) , reached a peak concentration in plasma 1 to 2 weeks before the onset of laying. The timing of this peak is therefore close to that of oestradiol found in this study. The physiological significance of these observations in relation to the development of the ovarian follicles remains to be elucidated. Oestrogens (in the presence of androgens) cause an increase in the retention of dietary calcium (Common, Rutledge & Hale, 1948) and induce medullary bone formation (Benoit & Clavert, 1945) . In maturing birds, medullary bone develops 10 to 14 days before the first egg is laid and the retention of calcium increases from about 100 mg/day to as much as 750 mg/day before laying commences (see Taylor, 1965) . The medullary bone is markedly depleted once egg production begins (Cox & Balloun, 1971 (1965, 1970) showed that a considerable number of ovulations occur which are not followed by oviposition, particularly when birds are coming into lay. If the ovary exhibits some form of cyclic activity for some time before the onset of laying, the once-weekly sampling may produce patterns which are confounded by the cyclic phenonenon. Although such an explanation may account for the different patterns found, it is unlikely to be the cause of the differences in mean concentration. Some part of these differences may be due to the variation between assays. As is illustrated by the duplicate values obtained for the same plasma sample in two assays (Bird M5), accuracy was reduced with high levels of oestradiol since the extreme portion of the standard curve was employed. Nevertheless, there may be real differences between birds even within the same strain since Heald & Badman (1963) also commented on large between-bird differences in their findings.
The reports of Wood-Gush & Gilbert (1965, 1970) that oviposition is not an accurate indicator of ovulation, particularly with birds coming into lay, suggests that the time-interval from the peak level of a blood constituent to the time of the first oviposition may be somewhat variable. In further elucidat¬ ing the process of sexual maturation, it would clearly be preferable to determine metabolic constituents and hormones in the same blood samples.
